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KANSAS ACADEMY OF SCIENCE. 

OBSERVATIONS ON THE USE OF THE ANTENNAE OF 
POLYPHYLLA VARIOLOSA, HARRIS. 

BY PROF. F. H. SNOW, OF THE UNIVERSITY OF KANSAS. 

Penikese Island, the site of the Anderson School of Natural 
History, is one of the group known as the Elizabeth Islands, situated 
about half way between Martha's Vineyard and the city of New 
Bedford, some sixteen miles from each of these localities. This 
almost barren island contains about eighty acres of land, and is 
entirely destitute of shrubs and trees, thus affording a very unprom- 
ising collecting-ground for an entomologist. 

While walking over the eastern elevation of the island, after sun- 
down, on July 13, the writer obtained two or three specimens of an 
insect belonging to the Scarabaean family of Coleoptera, described 
by Harris as Melolontha variolosa, but now referred to the genus 
Polyphylla. Harris speaks of this beetle as "occurring abundantly 
in the month of July at Martha's Vineyard, and in some other places 
near the coast;" but as "rare in other parts of Massachusetts." In 
general appearance, mode of development, and habits, it resembles 
the common May beetle, Phyllophaga fusca, Frohl. The larva and 
pupa stages of its existence are spent in the ground. The imago is 
reddish brown, marked above with obscure whitish stripes on account 
of which Harris styled it "the scarred Melolontha." Like the May 
beetle, it flies abundantly at dusk and during the evening. It differs 
from the various species of Phyllophaga, however, in the remarkable 
structure of its antennae, the "club" of which is composed of seven 
broad ligulate plates or leaves. The?e antennal plates have a much 
greater development in the male than in the female, so that the sexes 
may be readily distinguished at a considerable distance. 

It is one of the most curious discoveries of recent investigators 
into the physics of entomology, that an exceedingly delicate audi- 
tory apparatus exists in the antennae of many insects. At the meet- 
ing of the National Academy of Sciences in November, 1873, Prof. 
A. M. Mayer described a series of experiments upon the antennae 
of the male mosquito. Placing one of these insects alive upon the 
stage of his microscope, he observed the effects produced upon the 
numerous sensitive fibrillae with which the joints of the antennae are 
provided. By bringing a vibrating tuning-fork into close proximity 
to the mosquito, he observed that certain of the fibrillae were thrown 
into rapid motion, while the rest were comparatively motionless. 
Substituting a second tuning-fork, sounding a different note, the first 
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series of fibrille remained motionless, while a second series was 
thrown into rapid vibration. The experiment was continued with 
tuning-forks of still other tones, with similar results. Prof. Mayer 
thus made the discovery that the fibrillae of the mosquito's antennae 
are tuned by nature to vibrate in sets in unison with sounds of differ- 
ent quality. 

In the antennal plates of -Polyphylla variolosa no fibrillae are 
present, but the surfaces of these plates are furnished with innumer- 
able minute vesicles each of which is provided with a nerve to com- 
municate the vibrations received by the vesicle from the sounding 
body. 

The use of the antennae of the male mosquito is undoubtedly to 
guide him to his mate, whom he must find in the dark. Prof. Mayer 
has shown that the song of the female mosquito has the power of 
vibrating the fibrils of the antennae of the male in such a way as to 
enable him to direct his flight in a straight line to the object of his 
search. In the case of Polyphylla variolosa I believe that the male 
antennae have a similar function, and that these organs in the genus 
have a development so far surpassing other genera of the group to 
which it belongs, on account of the peculiarly difficult circumstances 
under which the male discovers the whereabouts of the female. 

Two days after securing my first specimens of this beetle, at dusk 

July I5th, 1874, I visited the same spot and found these insects so 
abundant that upwards of fifty specimens were obtained in a quarter 
of an hour. On this occasion, though pleased to obtain so much 
material for cabinet and laboratory uses, I was especially gratified in 
observing the actions of the males in searching for their mates. My 
attention was first arrested by a male vigorously scratching the 
ground with his feet while his antennae were fully extended with 
their antennal plates widely separated. His progress being too slow 
to suit my purpose, I assisted him in his excavation, and at a depth 
of half an inch discovered a female who, with head upwards, was 

struggling to reach the surface, having evidently but just emerged 
from the pupa. A little further on another male was busily scratch- 

ing the soil, and another female was unearthed directly underneath, 
while a moment later two rival males were discovered digging for a 
third female who Was buried nearly an inch below the surface. 

Two or three evenings later I visited the same spot, but fouhd 
the pairing season evidently over, only two or three single speci- 
mens rewarding my search. But the repeated observations of July 
I5, have convinced me that the male antennae of Polyphylla vartolosa 
have an excessive development in size, and an extreme sensibility to 
sound vibrations in order to enable them to ascertain the position 
of their mates while yet buried in the ground. 
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